We empirically revisit the crowding-in effect of government spending on private consumption based on rolling windows of U.S. data. Results show that in earlier samples government spending is increasingly crowding in private consumption; however, this relation is reverted in the latest periods. We propose a model embedding non-separable public and private consumption in the utility function and rule-of-thumb consumers to assess the sources of non-monotonic changes in the transmission of the shock. The iterative full information estimation of the model reveals that changes in the co-movement between private and public spending is primarily driven by the fluctuations in the elasticity of substitution between private and public consumption, the share of financially constrained consumers, and the elasticity of intertemporal substitution. JEL Classification Numbers: E2, E6, H3, H5
Introduction
The topic of time-varying transmission of fiscal shocks has gained a lot of interest since many countries adopted active policies as a reaction to growth deceleration following the recent financial crisis. This issue engaged a debate among academics and policymakers about the effectiveness of fiscal policy at stimulating the economy. The literature has considered two main classes of explanations for the mitigated performance of such policies. The first class of explanations compare the impact of fiscal stimulus in different predefined economic episodes. In particular, several studies consider that fiscal multipliers are different during recession versus boom periods (see, for instance, Fazzari et al., 2015; Berger and Vavra, 2014; Auerbach and Gorodnichenko, 2012; Tagkalakis, 2008) , while others emphasize the changes in the performance of government spending shocks near the zero lower bound (see, for instance, Ramey and Zubairy, 2014) . The second class of explanations do not take a stand on the origin of the change in the transmission of government spending shocks and rely solely on the observed data to distinguish episodes. For example, Cimadomo and Bénassy-Quéré (2012) estimate an empirical model based on rolling windows of data, then assess whether spending and tax multipliers have changed over time. Results suggest a decline in fiscal multipliers over time. Using vector autoregressions on U.S. time series for two subperiods, Bilbiie et al. (2008) find government spending shocks to have stronger effects on output, consumption, and wages in the earlier subperiod.
We contribute to the existing literature by empirically characterizing the evidence of timevarying propagation of government spending shocks with a particular interest in the responses of consumption. In this context, we propose a Bayesian vector autoregression model estimated on rolling windows of U.S. data spanning from 1950:I to 2015:IV. Initially, we estimate the model over the whole sample and results suggest that private consumption reacts positively and significantly to the shock, as extensively reported in the literature-see, for instance, Blanchard and Perotti (2002) , Fatas and Mihov (2001) , Mountford and Uhlig (2009) , and Fisher and Peters (2010)-advocating for a Keynesian transmission of the shock. The rolling-window Bayesian estimation unveils nonmonotonic behaviors of output and consumption following a public spending shock. In particular, for the periods centered around the 1960s and 1970s, the effect of the shock is mild but increasing over time. Subsequent rolling windows show a surge in U.S. fiscal multipliers and Keynesian behavior of private consumption. Then, the impact of government spending shocks drastically collapse during the periods centered around the 1990s. Interestingly, public spending starts crowding out private consumption during the latest periods including those following the financial crisis.
In the second part of the paper, we propose to identify the causes of the changes in the prop-5 agation of government spending shocks to the economy in the context of an estimated dynamic and stochastic general equilibrium model. Different modifications to a standard RBC model have been proposed in the literature to account for the positive co-movement between public and private expenditures. Linnemann and Schabert (2006) model government spending as enhancing productivity of firms; Galí et al. (2007) combine rule-of thumb-consumers and nominal price rigidity; Bouakez and Rebei (2007) consider an environment where government spending directly influences utility of economic agents; and Ravn et al. (2012) propose a model with the deep habits mechanism. Based on Bayesian estimations of these models, Kormilitsina and Zubairy (2016) do not find support for the alternative assumptions in the data. Besides, under the estimated versions of the models private consumption tends to be crowded-out. This suggests an additional challenge to identifying the appropriate model potentially capable to generate the non-monotonic evolution of the impulse-response functions.
The strategy we pursue in this paper consists of combining two potential sources of generating positive responses of consumption while better fitting the data. Namely, we propose a model where government spending explicitly affects utility as in Bouakez and Rebei (2007) in addition to the presence of a share of financially constrained households as in Galí et al. (2007) . Then, we proceed with iterative full information Bayesian estimations of the model based on the same rolling windows of data as in the BVAR; and we compute government spending shock's impulse-response functions for each window.
It is worth noting that from a theoretical standpoint, the model can imply both cases of crowdingin and crowding-out effects depending on the values of some key parameters. This turns out to be important to replicate the change in households behavior conditional on a government spending shock. Our findings suggest that the proposed model is able to account for the non-monotonic change in the co-movement between public and private consumption. Specifically, two key results seem to emerge. First, the size of the response consumption (and output) is (are) initially increasing owing to the change in the estimated value of elasticity of substitution between public and private spending. Second, the observed decline in the impact of government spending in the latest periods is mainly attributed to increased access to financial services and milder elasticity of intertemporal substitution.
The paper proceeds as follows. In Section 2, we introduce the econometric methodology in which impulse-response functions are allowed to vary across time and we characterize the stylized facts. In Section 3, we describe the theoretical model and discuss the endogenous propagation mechanisms of government spending shocks. Our estimation strategy is detailed in Section 4, in addition to a discussion of the results. Section 5 provides a conclusion.
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Empirical Investigation
The structural form of the Vector Autoregression is:
where X t is a vector of endogenous variables , u t is a vector of structural errors, and A is the matrix constituted by the contemporaneous effect among the endogenous variables.
The estimation of Equation (1) Using vector autoregressions for 1957 -1979 and 1983 -2004 Bilbiie et al. (2008 also find that government spending shocks have stronger effects on output and consumption in the earlier period. Only a decline in the responsiveness of private consumption is observed, although remaining positive. The advantage in our approach is twofold. First, the number of observations per window is larger allowing for more precise estimates. 4 Second, the empirical procedure adopted in this paper doest not require an ad hoc split of our dataset. Actually, a break date may be improperly imposed or not precisely estimated, which may contaminate the estimation results and the conclusions. Besides, if the change in the transmission of public spending shocks is non-monotonic, this would require specifying at leat two break dates which is not necessarily supported by the data.
As a robustness check, we extend the model to include additional macroeconomic indicators to enrich the structure and dynamics of the empirical model. Namely, as in Perotti (2005) and Ramey (2011), we incorporate total hours worked, real wages, interest rates, and total taxes to the initial set of variables. 5 Figure 4 shows that the result remains qualitatively the same. Further, real 4 The change in the responses in output and consumption responses reported by Bilbiie et al. (2008) is not statistically significant, partly due to the relatively short observations per sample. Overall, the full sample estimation supports the Keynesian transmission of a government spending shock. However, the co-movement between private and public spending evolves non-monotonically over time. In particular, during the periods centered around the 1960s and 1970s, the effect of the shock is mild. Subsequent rolling windows show uprising U.S. fiscal multipliers owing to an exacerbated Keynesian behavior of private consumption. Then, the impact of government spending
shocks drastically collapses during the periods centered around the 1990s; although, it is less pronounced than in the case of the initial three-variable BVAR.
In the following section we discuss the rationale behind the changes in output and consumption impulse-response functions over time.
Theoretical Analysis
In this section we investigate the sources of private consumption reaction decline following a surge in government expenditures. As previously shown in the literature, the standard RBC model is not capable of generating positive reaction of consumption. To resolve this inconsistency, we consider a model embedding two sources of the crowding-in effect: the presence of financially constrained households combined with sticky prices (see Galí et al., 2007; Coenen and Straub, 2005) ; and government spending in the utility function (see Bouakez and Rebei, 2007) . Six types of agents, who take decisions based on optimization or predefined rules, are introduced in the benchmark model:
households with and without access to financial services; competitive firms; monopolistically competitive firms; a government; and a monetary authority.
Optimizing households
, subject to Equation (2) and
where P t is the final good price index and R t is the interest rate on government bonds. The function Γ (·) captures an incurred cost when investment is changed over time, which satisfies the following properties: Γ(1) = 0, Γ (1) = 0, and χ = Γ (1) > 0. The parameters β ∈ (0, 1), σ > 0, ϕ > 0, and δ ∈ (0, 1) correspond to the subjective discount factor, the inverse of the intertemporal elasticity of substitution, the inverse of the Frisch elasticity, and the depreciation rate of capital, respectively.
The two exogenous variables, ι t and A I,t , represent shocks to the discount rate that affects the intertemporal rate of substitution between consumption in different periods and shocks to investment productivity, respectively. Both shocks are assumed to follow a first-order autoregressive process with i.i.d. normal error terms such that ι t = (ι t−1 ) ρ ι exp(ε ι,t ), where 0 < ρ ι < 1 and ε ι,t ∼ N(0, σ ι );
and, similarly, A I,t = (A I,t−1 ) ρ I exp(ε I,t ), where 0 < ρ I < 1 and ε I,t ∼ N(0, σ I ).
The first-order conditions associated with the optimal choices of C o t , B o t , H o t , K o t+1 , and I o t are respectively given by:
where Λ t is the nonnegative Lagrange multiplier associated with the budget constraint, r k t = R k t /P t , w t = W t /P t , and q t is the Tobin's q.
Rule-of-thumb households
Rule-of-thumb households neither hold bonds nor invest in physical capital. Further, we assume that households do not optimise neither intertemporally nor intratemporally. Hence, they simply consume their labor revenue net of taxes augmented with the transfers received from the government in the course of each period.
We follow Galí et al. (2007) in assuming that the rule-of-thumb households work exactly the same hours as the optimizing consumers, implying
Firms
The final output, Y t , is defined as a composite of the differentiated finished goods, Y t ( j), j ∈ (0, 1) denoting a type of finished good,
where ϑ is the elasticity of substitution between differentiated finished goods.
Given prices P t and P t ( j), the finished-good-producing firm j maximizes its profits choosing the production of finished goods, Y t ( j). It solves the following problem
Profit maximization leads to the following first-order condition for the demand of finished good j
where the price index of finished goods is
The functional form of the differentiated good production is as follows:
We assume the technology to have a permanent impact on real variables. Namely, it follows an I(1) stochastic process A t = A t−1 u A,t , with an autocorrelated shock such that: u A,t = (u A,t−1 ) ρ A exp(ε A,t ), where 0 < ρ A < 1 and ε A,t ∼ N(0, σ A ).
Firms are price-takers in the markets for inputs and monopolistic competitors in the markets for products. At each processing stage, nominal prices are chosen optimally in a randomly staggered fashion. At the beginning of each period, a fraction (1 − θ ) of final-stage producers can change their prices.
The first-order conditions for the finished-good producing firm j with respect to labor and capital are
where ζ t ( j) is firm j's real marginal cost.
The first-order condition with respect to P t ( j) is
whereP t ( j) is the optimal price of firms allowed to change their prices at period t.
At the symmetric equilibrium, the aggregate price of finished goods is
Government and monetary policy
At each period, the fiscal authority purchases the final good, issues new bonds, raises taxes, and pays lump-sum transfers to households. The government's intertemporal budget constraint has the following form:
time paths of government debt and taxes matter for the dynamics of the model. Hence, we introduce a simple tax rule that has following log-linear form:
where the arguments of the fiscal rule are defined as follows:tr t = . To capture the role of income taxes as automatic stabilizers, the income tax is allowed to respond to the state of the economy. 6 This rule reflects the concern of the government about fiscal sustainability over time, which does not allow debt (as a share of output) to overshoot with respect to its steady-state level. Stationary government spending evolve following the standard rule: g t = g 1−ρ g (g t−1 ) ρ g exp(ε g,t ), where 0 < ρ g < 1 and
Finally, we assume that monetary policy is characterized by a Taylor rule with interest rate smoothing, which determines the nominal interest rate in the economy as a function of inflation and output deviations from their steady-state levels in addition to the previous period nominal interest rate. Formally, the monetary rule is defined as follows:
where ε R,t is a serially uncorrelated shock, which is assumed to follow a zero-mean normal distribution with a standard deviation σ R .
Aggregation
As households in each of the two groups are identical, the aggregate level in per-capita consumption is specified as follows:
Since only optimizing households hold financial and physical assets, we obtain the following conditions for aggregate holdings of bonds, capital stock, investment, and dividends
and
Theoretical results and interpretation
The simulations are conducted based on an initial calibration of the structural parameters. We calibrate the deep parameters to values similar to those encountered in the literature by considering that a period corresponds to one quarter. Namely, the subjective discount rate, β , is set to 0.99. The share of private consumption in the effective consumption basket is calibrated at 0.7. The inverse of Frisch elasticity of labor supply is set to 0.5. The preference parameter η is chosen so that the fraction of hours worked in the deterministic steady state is equal to 0.25. The depreciation rate, δ , is chosen to be 0.025, implying an average annual depreciation rate of capital equal to 10 percent. The share of physical capital in production, α, is assumed to be 0.3. The elasticity of substitution between intermediary goods, ϑ , is equal to 6. The steady-state shares of government spending and debt relative to total output are set to 0.2 and 4 × 0.6, respectively; and the average income tax rate is assumed to be equal to 0.2. The autocorrelation of government spending is set to 0.9. We choose the standard values of 0.5, 1.5, and 0.2 for the Taylor rule parameters ρ R , ρ π , and ρ y , respectively. With regard to the remaining parameters-the elasticity of substitution between private and public goods, ν, the inverse of the elasticity of intertemporal substitution, σ , the share of rule-of-thumb consumers, γ, and the Calvo pricing parameter, θ -we run sensitivity analysis based on their calibration to characterize the transmission of the shocks.
We identify two channels through which government spending can impact private consumption in this model. First, the impact of higher spending on wages and taxes directly impact private demand (i.e., the wealth effect). In a standard RBC model, the wealth effect is negative, which crowds out private consumption. In our model, the mechanism through which the wealth effect is activated is tributary to the degree of price rigidity and the share of rule-of-thumb consumers.
Second, government spending affects the marginal utility of consumption since it is explicitly introduced in the utility function (i.e., the utility effect). The utility effect depends on the parameters governing the share of private spending in the effective consumption, the elasticity of substitution between private and public spending, and the elasticity of intertemporal substitution. To illustrate the second propagation mechanism, we derive the effect of a change in government spending on the marginal utility for a given level of consumption from the log-linearized version of Equation (2) and Equation (5), which yields
where the parameters g and x are the steady-state values of government spending and effective consumption, respectively.
Clearly, this equation shows that the necessary condition for government spending to increase the marginal utility of consumption is when the elasticity of substitution, ν, is lower than the elasticity of intertemporal substitution, 1/σ ; meaning that private and public spending are Edgeworth complements. Further, in order to offset the negative wealth effect, a combination of sufficiently low η and σ may lead to a crowding-in effect following a government pending shock. Figure 5 depicts the impact of the two parameters ν and σ on the marginal utility of consumption. Note that since the elasticity of substitution between private and public consumption enters in the calculation of the steady state-namely, the value of x-, its impact is nonlinear (i.e., at low values of ν the crowding-in phenomena becomes predominant). 7
Figure 5: Partial derivative of the marginal utility 7 In particular, solving for the steady state of the model yields the following expression of the marginal utility partial derivative:
. Bouakez and Rebei (2007) find similar results with a log-utility function; but, one can notice the importance of the elasticity of intertemporal substitution in determining the sign and magnitude of the utility effect at different values of ν. In particular, if the parameter σ increases (i.e., lower intertemporal elasticity), households become more risk-averse towards consumption fluctuations and, therefore, are more reluctant to consumption adjustments, which dampens the crowding-in effect in response to an increase of public spending.
In order to examine the properties of our model, it is useful to illustrate the sensitivity of the impulse-response functions under alternative calibration scenarios. Figure 6 and Figure 7 display the contour plot of the impact of a government spending shock as we alternatively change the calibration of the share of rule-of-thumb behavior and the degree of price stickiness, γ and θ ; then, the calibration of the elasticities affecting the utility function, ν and σ . As the strongest impact of the shock generally occurs at the first period in the benchmark model, the contour plot would generally reflect the contemporaneous reaction to the shock, although not necessarily. Figure 6 illustrates the magnitude of the wealth effect as a function of the parameters θ and γ. 8
In the presence of sticky prices an increase in government spending increases aggregate demand, which in turn raises the real wage. Higher current labor income stimulates the consumption of non-optimizing households, and if the weight of those consumers is sufficiently large, aggregate consumption also increases. Hence, the model would produce a crowding in of consumption when both θ and γ are sufficiently high. One can notice that government spending multiplier becomes higher than one around the same area. Figure 7 helps to visualize the utility effect. 9 As pointed out earlier, complementarity between private and public spending associated with a high elasticity of intertemporal substitution contributes to dampening the negative wealth effect of higher public spending. Besides, when the parameter ν is sufficiently low (i.e., below 0.5), consumption is crowded in regardless of the values of the rest of parameters, including σ . Similarly, the dynamic reaction of output is inversely proportional to the degree of public-private substitutability. Further, under extreme values of the key parameters-very high ν and σ -the model can generate negative response of aggregate output (not illustrated).
8 For a better understanding of the wealth effect, we calibrate the share private consumption if the effective consumption bundle to 1 (i.e., X t ≡ C t ). Therefore, any crowding in effect should be attributed to the presence of rule-ofthumb behavior. 9 As in the previous scenario, we set the share of rule-of thumb consumers to 0 in order to identify the crowding-in effect that is tributary solely to the utility channel.
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Figure 6: Impact of a government spending shock as a function of θ and γ 
Estimation strategy
In order to account for the sources of change in the transmission of public spending shock, we implement a Bayesian estimation applied to the log-linearized model on rolling-window data as proposed by Canova (2006) , Canova and Sala (2009), and Castelnuovo (2012) . In particular, we estimate the model using the 1950:I-1980:IV window of data, then we move the first and last ob-servations of the window by one year exactly as in the BVAR estimation. As in Bayesian practice, the likelihood function and the prior distribution of the parameters are combined to calculate the posterior distribution. The posterior Kernel is then simulated numerically using the MetropolisHasting algorithm with 150,000 replications. We use a similar set of variables as in the empirical section: output, consumption, and government spending; but, variables are transformed to become stationary as in the theoretical framework-we use the share government spending to output and the growth rate of consumption. In addition, we incorporate the 3-month treasury bill interest rates and consumer price inflation rates in the set of observed variables in order to have additional information allowing for a better identification of several structural parameters (e.g., Taylor rule parameter and price stickiness). As a reminder, the model comprises five structural sources of fluctuations-shocks to: (i) discount rate; (ii) investment productivity; (iii) trending technology;
(iv) government spending; and (v) monetary policy. We also include measurement errors corresponding to each of the observables used in the estimated.
Estimation results
Detailed results of the recursive estimation of the parameters of the model over 36-years rolling samples of data are presented in Section A (to save space Table 1 shows results every three years).
Focusing on the parameters that are important for the transmission of government spending shocks (see Figure 8 ), a number of findings are worth emphasizing. Figure 8 shows that the degree of price stickiness is stable over time-the posterior average stays in a narrow band ranging between 0.7 and 0.8. Interestingly, the persistence of government spending, ρ g , is stable over time-between 0.9 and 0.95-, which excludes the prospect of attributing changes in the impulse-response functions to an exogenous source. 10
It is also notable that we estimate pronounced changes in the parameters defining the structure of the utility function; namely, the interetemporal elasticity of substitution and the elasticity of substitution between private and public consumption. 11 At the the very end of the sample the posterior average of the parameter γ increases by about 10 percent, which coincides with the inclusion of the financial crisis period data in the estimation sample, reflecting a deterioration of access to financial services. 12 The posterior estimates of the share of rule-of-thumb-consumers are consistent with estimates obtained by Campbell and Mankiw (1989) for the fraction of liquidity-constrained households in the United States for the pre- 
Time varying impulse-response functions
To assess the impact of the change in the deep parameters on the endogenous propagation mechanisms of government spending shock, we simulate the model based on the posterior distributions of the estimated parameters in each rolling window. Figure 9 shows the 50 th percentile of the impulse-response functions per window.
To replicate the stylised facts discussed in Section 2, the parameters that govern the transmission of the shock are expected to raise the crowding-in effect at the beginning of the sample then the crowding-out effect should materialise at the end of the sample. As described in the theoretical section, the crowding-in effect is yielded by (i) a high share of rule-of-thumb consumers, γ; (ii) a low elasticity of substitution between private and public consumption, ν; and (iii) a high elasticity of intertemporal substitution, 1/σ . Note that in the early samples posterior averages of these parameters clearly generate an increasing reaction of private consumption owing to high share of rule-of-thumb consumers, a mild substitutability between private and public consumption. From the middle panel of Figure 9 , we learn that consumption responds more sharply as the posterior average of the parameter ν declines over time; and the response function becomes clearly positive up to late 1970s. Another distinct feature of Figure 9 is that the non-monotonic change in the impulse-response functions is qualitatively well captured in the estimated theoretical model, where the initial increase of the crowding-in effect seems tributary to the decline of the estimated elasticity of substitution and the higher share of financially constrained households. Then, the crowding-out effect observed in the late samples seems to be yielded by the drop in the elasticity of intertemporal substitution. A more careful analysis of the sources of fluctuations in the co-movements between private and public spending will be discussed in the counterfactual exercises.
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Defining the government spending multiplier as the ratio of the impact response of output to the impact response of government spending, one can notice that it is positively correlated with the magnitude of the crowing-in effect on private consumption. The left panel of Figure 9 reveals that the multiplier was higher than 1 in the early samples-with a peak of 1.5 during 1969:I-1999:IV; then, dropped below 1 at the very end of the sample with a trough of 0.9 during 1985:I-2015:IV. The response of real wages is primarily sensitive to the degree of price rigidity, θ , and the inverse of Frisch elasticity, ϕ. The higher the degree of price stickiness and the Frisch elasticity the more positive real wages would respond to a government spending shock. The estimation of the model generates a low posterior average labor supply elasticity ranging between 0.24 and 0.48. 13 Following an increase in aggregate demand, labor supply increases as well as the marginal utility of consumption. It is clear from Equation (7) that if the labor supply elasticity is sufficiently low, the real wage should decline to compensate for higher marginal utility of consumption. Note that in a plain RBC model, real wages react positively to a public spending shock as labor demand increases and the marginal utility of consumption declines. Therefore, the decline in real wages, as reported in the right panel of Figure 9 , is exacerbated during the periods where the crowing-in effect is peaking. Figure 10 shows the degree of significance of the impulse responses where median, 5 th percentile, and 95 th percentile of the reaction functions are reported. As is clear from left panel of Figure 10 , output reactions to a government spending shock do not seem to to be significantly different over the different sampling windows. Although the model is unable to generate negative public spending multiplier in the late sampling windows, it still can replicate the decline in the response of output to a government spending shock. The right panel of Figure 10 shows that consumption reaction slowly increases at the early samples, then switches sign in a statistically significant fashion at the latest periods. Consequently, one can argue that the structural change in the degree of financial inclusion, the elasticity of infratemporal substitution, and the elasticity between private and public consumption qualitatively account for the change in the response of consumption. 
Some counterfactual exercises
Now, for the sake of understanding the main drivers of the change in the response of consumption to government spending shocks, we proceed with computing the impulse-response functions assuming that the key parameters γ, ν, and σ are alternatively stable over the sampling windows. 14 Figure 11 shows many interesting features from the counter-factual exercises. 15 We notice that, until periods centered around the 1990s, the impact multipliers are not very sensitive to small changes in the share of rule-of-thumb consumers and the elasticity of intertemporal substitution consistent with the pattern of their posterior averages (see Figure 8) . However, these parameters seem to exacerbate the revenue effect in the late sample leading to an abrupt decline of the response of consumption; thereby, further curbing the impact of a government spending shock. As discussed earlier, a positive co-movement of consumption and government spending requires a low elasticity of substitution between private and public consumption. Hence, once ν is set at its initial posterior average, the reaction of consumption is virtually negative during the whole sample as opposed to the benchmark case characterized with declining values of the elasticity. To summarize, two key results seem to emerge. First, the size of the responses of consumption (and those of output) are initially increasing owing to the rising complementarity between public and private spending. Second, the decline in the impact of government spending in the recent years can be primarily attributed to the increasing access to financial services and the declining elasticity of intertemporal substitution.
14 The parameters γ, ν, and σ are alternatively set to their initial posterior average corresponding to 0.62, 0.68, and 1.65, respectively. 15 Notice that the greater the gap between the counter-factual and the baseline scenarios the most likely the change is attributable to the corresponding parameter.
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Back to the BVAR estimation
Some care needs to be taken in comparing the impulse-response functions conditional to a particular shock generated by a BVAR versus those computed based on a theoretical model. In particular, several sources of discrepancies may lead to a misinterpretation of the results (e.g., the number of lags, the set of endogenous and state variables, and the nature of structural shocks and their identification). As an additional robustness exercise, we propose to use the same BVAR specificationsame endogenous variables and number of lags-fed with simulated data from the model, then used to compute impulse-response functions under the same identification strategy. To do so, the model is simulated based on the posterior averages of the estimated parameters and series of 1,000
observations for the endogenous variables are generated. Following the estimation of the threevariable BVAR, impulse-response functions of output and consumption are computed; then, to conclude that the structural model is correct, its predictions about the time series properties of the data-here, in terms of impulse-response functions-need to match those based on actual data. 
Conclusion
We examine the stability of the positive correlation between private and public consumption conditional on a spending shock, a finding often documented in empirical research. We empirically
show that the responses of output and consumption are unstable over time and exhibit two episodes.
In the early sampling windows, the shock yields an increasing crowding-in effect with a surge in U.S. fiscal multipliers and Keynesian behavior of private consumption during the periods centered around the 1970s. Then, the correlation starts declining afterwards until generating negative reaction of consumption and a decline in public spending multiplier in the recent periods.
To account for the structural changes leading to the result, we propose a model featuring households limited access to financial services and non-separable private public spending. From a theoretical standpoint the model can imply both cases of crowding-in and crowding-out effects depending on the values of a set of deep parameters. The estimated model accounts for the observed increase followed by the decline of the reaction of output and consumption to public spending shocks. On the one hand, the decline of the elasticity of substitution between private and public spending accounts for bulk of change in the dynamics of responses in the early sampling windows. On the other hand, the increase in household access to financial services and the decline the elasticity of intertemporal substitution significantly reduce the expansionary effects of increased government purchases in the recent periods.
